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(57)Abstract: 

PURPOSE: To reduce the power consumption of a 
microcomputer by stopping the supply of operation 
clocks to the unnecessary hardware without using any 
HALT nor STOP instruction. 

CONSTITUTION: Each of peripheral hardware 41-44 is 
provided with an operation designating/storing means 54 
which stores the data to previously designate the 
operation of its own device and outputs a prescribed 
signal, the sensor means 51 and 52 which sense the 
access of data given to its own device from a CPU 20, 
and individual clock control means 53 and 55 which 
supply the operation clock signals 1 02 supplied from the 
CPU 20 to a peripheral hardware core 56 as the 
operation clock signals 109 to be supplied to its own 
device when its own device receives an access and then 
stop the supply of the signal 1 02 which no access is 
applied to its own device based on the output signal of 
the means 54 and the output signals 107 of both means 
51 and 52. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the microcomputer equipped with the central processing unit which has a clock control means 
to control supply of a hidden actuation clock signal for the clock signal of operation to two or more 
circumference hardware and said two or more circumference hardware An assignment storage means of 
operation for each circumference hardware to memorize the data which specify actuation of self- 
circumference hardware beforehand, and to output a predetermined signal, A detection means to detect the 
data access to the self-circumference hardware from said central processing unit, The microcomputer 
characterized by including an individual clock control means to control supply to the self-circumference 
hardware of the clock signal of operation supplied from said central processing unit, according to the output 
signal of said assignment storage means of operation, and the output signal of said detection means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for a microcomputer and relates to the microcomputer 

especially equipped with the fall means of power consumption. 

[0002] 

[Description of the Prior Art] The technical progress of the computer field is remarkable and a notebook 

mold computer, a palmtop computer, etc. have come to appear in a commercial scene today. 

[0003] The thing of a low power has come to be called for also for the microcomputer which the demand to 

the device of a low power is increasing recently, and achieves the central function according to such a 

situation. 

[0004] Generally as actuation to such a low power, there are a method which stops actuation of CPU when 
unnecessary, actuation of the central processing unit (henceforth CPU) of a microcomputer or, and a method 
which stops the whole microcomputer, and both have the special instruction in many cases. 
[0005] Usually, the former is called a HALT instruction and the latter is called the STOP instruction. 
[0006] Below, the HALT instruction and STOP instruction function in the conventional microcomputer are 
explained using drawing 3 . 

[0007] Drawing 3 is the block block diagram showing the important section of an example of the 
conventional microcomputer, and is equipped with CPU20, the program section 10 in which the program is 
stored, and the circumference hardware 30. 

[0008] And the decoder section 21 in which CPU20 decodes an instruction of a program, The control 
section 22 which carries out various kinds of control according to a decoding result, and the clock signal 101 
of CPU20 of operation, The clock control section 23 which supplies the clock signal 101 of operation and 
the clock signal 102 of operation to the clock signal 102 of the circumference hardware 30 of operation, and 
CPU20 and the circumference hardware 30, respectively, The clock control signals 103 and 104 outputted 
from a control section 22 in order to control a clock are included. The circumference hardware 30 The 
circumference hardware 3 1 (A), the circumference — hardware — (— B — ) — 32 — the circumference — 
hardware — (— C — ) — 33 — the circumference — hardware — (— D --) — 34 ~ the circumference — hardware 
— (-- A --) — 31 ~ the exterior — data — receiving — a sake — the exterior — a terminal — 35 — containing — 
**** Moreover, the circumference hardware (A) 31 has a means to transmit the data inputted from the 
external terminal 35 to a receipt and CPU20. 

[0009] Next, the actuation at the time of the HALT instruction execution of CPU20 is explained. 
[0010] From the program section 10, CPU20 reads a program, and decodes and executes an instruction in 
the decoder section 21. If a HALT instruction is read and it decodes in the decoder section 21 from this 
program section 10, a control section 22 outputs the clock control signal 103 to the clock control section 23, 
and the clock control section 23 will perform only supply of the clock signal 102 of operation to the 
circumference hardware 30, and it will stop supply of the clock signal 101 of operation to CPU20. thereby — 
CPU — 20 — actuation — stopping — the circumference — hardware — 30 — inside — each — the 
circumference - hardware -- (-- A --) - 31 - (- B --) - 32 - (- C ~) - 33 - and (-- D --) - 34 - 
operating . 

[001 1] Then, CPU20 explains the actuation at the time of executing a STOP instruction. 
[0012] If CPU20 reads a program and decodes a STOP instruction in the decoder section 21 from the 
program section 10 like the time of activation of the HALT instruction mentioned above, a control section 
22 will output the clock control signal 104 to the clock control section 23. The clock control section 23 will 
stop, if the aforementioned clock control signal 104 is received, the clocks 101 and 102, i.e., the clock 
signals of operation, of the whole microcomputer. 



•[0013] Thereby, the whole microcomputer stops. 

[0014] Next, the actual application of this HALT instruction and a STOP instruction is explained. 

[0015] When actuation of CPU20 is unnecessary, a HALT instruction stops CPU20 and is used for lowering 

power consumption. 

[0016] For example, when the next program manipulation cannot be performed until the circumference 
hardware (A) 31 receives the data received from the external terminal 35, while CPU20 performs a program, 
CPU20 will be in a waiting state until the circumference hardware (A) 31 carries out the completion of data 
reception. In such a case, if a HALT instruction is described on a program, it stops and actuation of CPU20 
will be in a waiting state. 

[0017] this - the time — the circumference — hardware - 30 -- inputting — actuation -- a clock signal - 102 
— outputting — having — continuing — a sake — the circumference — hardware — (— A — ) — 3 1 — (— B — ) — 
32 - (-- C -) - 33 — and - (— D — ) — 34 — operating state ~ it is — CPU20 — the circumference hardware 
(A) 31 — after the completion of data reception — a HALT condition — canceling — the circumference 
hardware (A) 3 1 to data — reception — the next processing is performed. 

[0018] Moreover, the STOP instruction is effective, when stopping actuation of a microcomputer when 

processing of what is also unnecessary and pressing down consumption of power until a microcomputer 

ends a series of actuation and then the processing from the outside comes. 

[0019] In this case, actuation of the circumference hardware 30 and CPU20 stops completely. 

[0020] 

[Problem(s) to be Solved by the Invention] As explained above, although it is possible to stop actuation of 
CPU by issue of a HALT instruction, or to stop actuation of the whole microcomputer with a STOP 
instruction, since only specific circumference hardware can be operated or it cannot be made to stop, the 
conventional microcomputer supplies a clock signal of operation also to the circumference hardware which 
does not have the need especially, and has the technical problem which cannot attain optimization of 
system-wide power consumption. 

[0021] Moreover, when the relation of each hardware of operation becomes complicated like a control 
program since power consumption cannot be reduced if a HALT instruction is not described on a program, 
the power control according to the operating state of hardware has the technical problem which becomes 
still more difficult. 

[0022] By solving the aforementioned technical problem, the purpose of this invention suspends supply of 
the clock signal of hardware without the need of operation, without using a HALT instruction and a STOP 
instruction, and is to offer the microcomputer which aimed at the fall of power consumption more. 
[0023] 

[Means for Solving the Problem] In the microcomputer with which this invention was equipped with the 
central processing unit which has a clock control means to control supply of a hidden actuation clock signal 
for the clock signal of operation to two or more circumference hardware and said two or more 
circumference hardware An assignment storage means of operation for each circumference hardware to 
memorize the data which specify actuation of self-circumference hardware beforehand, and to output a 
predetermined signal, A detection means to detect the data access to the self-circumference hardware from 
said central processing unit, It is characterized by including an individual clock control means to control 
supply to the self-circumference hardware of the clock signal of operation supplied from said central 
processing unit, according to the output signal of said assignment storage means of operation, and the output 
signal of said detection means. 
[0024] 

[Function] When the data which specify whether it carries out whether self-circumference hardware 
operates through CPU beforehand are written in, for example, it is actuation and "1" does not operate, "0" is 
outputted to an assignment storage means of operation. Moreover, a detection means outputs "1", when the 
data access from CPU to self-circumference hardware is detected, for example, is detected, and it outputs 
"0" in addition to it. And when the output of for example, an assignment storage means of operation and a 
detection means of both individual clock control means is "1", it is made to operate by supplying the clock 
signal of operation from CPU to self-circumference hardware, and when other, supply of a clock signal of 
operation is stopped and is not operated. 

[0025] Thereby, without using a HALT instruction and a STOP instruction, actuation of circumference 
hardware without the need can be stopped and it becomes possible to reduce power consumption more. 
[0026] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0027] Drawing 1 is the block block diagram showing the important section of one example of this 



'invention. 

[0028] This example is equipped with the program section 10 in which CPU20 and the program which were 
shown in drawing 3 are stored, and the bus 60 which exchanges the data between the circumference 
hardware 40, and CPU20 and the circumference hardware 40. 

[0029] And the clock signal 102 of operation, and the RD signal 105 and the WR signal 106 which are a 
control signal of data read/write are given to the circumference hardware 40 from CPU20. 
[0030] moreover — the circumference — hardware 40 — the circumference - hardware - (-- A --) - 41 — 
the circumference — hardware — (— B — ) — 42 — the circumference — hardware — (-- C — ) — 43 ~ and — the 
circumference — hardware — (-- D — ) — 44 — containing — ****. 

[0031] and the address decoder 51 which decodes the address with which the circumference hardware (A) 
41 is given to the interior from CPU20 — or AND gate 52, the counter 53 which counts the clock signal 102 
of operation, the overflow signal 108 which a counter 53 outputs, and the assignment register 54 of 
operation — or AND gate 55, the circumference hardware core 56, and the clock signal 109 of operation to 
the circumference hardware core 56 are included. 

[0032] moreover -- others — the circumference — hardware — (— B — ) — 42 — (-- C — ) — 43 — and — (— D — 
) 44 — (— A ~) — 41 — being the same — a configuration — it is . 

[0033] this invention — the description — ** — carrying out — a place — drawing 1 — setting — the 
circumference - hardware ~ (-- A -) - 41 - (-- B --) 42 - (-- C --) - 43 - and - (- D -) - 44 - The 
assignment register 54 of operation as an assignment storage means of operation to memorize the data which 
specify actuation of self-circumference hardware beforehand, respectively, and to output a predetermined 
signal, It reaches address decoder 5 1 as a detection means to detect the data access to the self-circumference 
hardware from CPU20. Or AND gate 52, the output signal of the assignment register 54 of operation — and - 

— or the counter 53 as an individual clock control means to control the supply to the self-circumference 
hardware of the clock signal 102 of operation from CPU20 according to the output signal of AND gate 52 — 
and — or it is in AND gate 55 being included. 

[0034] Next, it explains with reference to the flow chart showing actuation of each part of the circumference 
hardware (A) 41 in this example in drawing 2 . 

[0035] The time of introduction and the self-circumference hardware (A) 41 receiving access is explained. 
[0036] An address decoder 51 judges whether CPU20 decodes the address put on a bus 60 for a data access 
(step SI), and the given address corresponds to the circumference hardware (A) 41 (step S2). 
[0037] or AND gate 52 is active, when the AND of the output of an address decoder 5 1 is taken to the OR of 
the RD signal 105 which CPU20 outputs, and the WR signal 106 and CPU20 accesses the circumference 
hardware (A) 41 — it is set to "1." and — or the output of AND gate 52 serves as a reset signal 107, and it 
inputs into a counter 53 (step S3). 

[0038] a counter 53 counts a clock signal 102 and its reset signal 107 is active — it will be reset if set to "1", 
and the overflow signal 108 is set to "0" (step S4). and when a counter 53 overflows, the overflow signal 
108 is active — it is set to "1" or becomes an input to AND gate 55. 

[0039] On the other hand, the assignment register 54 of operation is a register which specifies authorization 
or prohibition of power consumption fall actuation of the circumference hardware (A) 41, and can be written 
in by CPU20. Or when the assignment register 54 of operation and the overflow signal 108 are set to "1", 
both AND gates 55 set the clock signal 109 of operation to "0", stop it, when other, set the clock signal 109 
of operation to "1", and tell it to the circumference hardware core 56 (step S5). 

[0040] the circumference — hardware — a core — 56 — the circumference — hardware — (— A — ) — 41 — a 
functional division — it is — the former — an example — having been shown — the circumference — hardware 

— (— A — ) — 31 — being the same — a configuration — it is — actuation — a clock signal — 109 — "-- one — 11 

— it is — the time — actuation — carrying out (step S6) . 

[0041] Next, the time of the circumference hardware (A) 41 performing [ CPU20 ] fall actuation of power 
consumption at the time of program execution is explained. 

[0042] In addition, in this explanation, in order to carry out fall actuation of power consumption to the 
circumference hardware (A) 41, in advance of program execution, the value "1" shall be beforehand written 
in the assignment register 54 of operation in the case of initialization. 

[0043] If CPU20 has accessed the circumference hardware (A) 41 at least while CPU20 is performing the 
program of the program section 10, the circumference hardware (A) 41 needs to supply a clock, in order to 
operate normally [ it is working and ]. 

[0044] That is, whenever CPU20 accesses the circumference hardware (A) 41 at this time, a counter 53 is 
reset, the overflow signal 108 is kept at "0" and the clock signal 109 of operation is supplied to the 
circumference hardware core 56. 



•[0045] however, because of "0" (step S7), when the executive program of CPU20 will stop having used the 
circumference hardware (A) 41 and will not access the circumference hardware (A) 41 (step S2), when a 
reset signal 107 continues count actuation and the bit length of a counter is counted fully, without being 
reset, it is active in the overflow signal 108 — it is made "1" (step S8). [ of a counter 53 ] 
[0046] the overflow signal 108 is active — if set to "1", since the value of the assignment register 54 of 
operation is "1", the clock signal 109 of operation will be set to "0", will stop it (step S9), and the 
circumference hardware (A) 41 will suspend actuation (step S10). 

[0047] If CPU20 accesses the circumference hardware (A) 41 again, a counter 53 is reset and the clock 
signal 109 of operation can supply a clock again. 

[0048] Moreover, CPU20 accesses, or when the operating condition of hardware therefore cannot be judged 
simply not to access, it is also possible by setting "0" as the above-mentioned assignment register 54 of 
operation to forbid the aforementioned clock halt actuation. 
[0049] Furthermore, a counter 53 can also consist of PURISETTA bull types. 

[0050] In this case, although the scale of hardware becomes a little larger than the above-mentioned thing, 
since it can set the time amount which judges a halt of each circumference hardware of operation as 
arbitration for each [ each hardware and ] application of every, it can aim at reduction of still finer power 
consumption. 
[0051] 

[Effect of the Invention] In the low-power-ized equipment of a microcomputer, as explained above, since 
each circumference hardware itself can reduce power consumption automatically with the frequency of 
access, without making it possible to stop each circumference hardware independently in addition to CPU, 
and setting up by software, this invention provides necessary minimum hardware with a system clock, and is 
effective in the ability to hold down the power consumption of a system to minimum. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block block diagram showing one example of this invention. 
[Drawing 2] The flow chart showing the actuation. 

[Drawing 3] The block block diagram showing the conventional example. 
[Description of Notations] 
10 Program Section 

20 Central Processing Unit (CPU) 

21 Decoder Section 

22 Control Section 

23 Clock Control Section 

30 40 Circumference hardware 

31 41 Circumference hardware (A) 

32 42 Circumference hardware (B) 

33 43 Circumference hardware (C) 

34 44 Circumference hardware (D) 

35 External Terminal 

5 1 Address Decoder 

52 55 Or AND gate 

53 Counter 

54 Assignment Register of Operation 
56 Circumference Hardware Core 
60 Bus 

101, 102, 109 Clock signal of operation 
103 104 Clock control signal 

105 RD Signal 

106 WR Signal 

107 Reset Signal 

108 Overflow Signal 
S1-S10 Step 
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[0 03 1] ^rLT, H5a^— K^^r (A) 4 m, 
rtSPtCC PU2 Qfrh^TLhihKT KW^&7*3 — Ki" 
57^^73-^5 1^ t77yKy-h5 2ir, 
«)f^*B ^{ffl 0 2Sr*!?^ h-T5*!?^* 5 3 
i, 5 3<0fflAt5t-'<-7D- ff-5§-l 0 8 

<!r, ttf^JS^V-^^* 5 4 i, t77yKy-H5 5 

t, ^1^-^x7375 6^ mm^—h'p^r=> 

T5 6 ^WKlf^* ay *{§■§• 1 0 9 t ZSAjT'^^Z. 
[0 0 3 2] *fc, {&<Dmm^-h'*}^T (B) 4 2, 
•w (C) 4 3*3iU:(D) 4 4t>, (A) 4 1 tm&wm 

[o o 3 3] *%m<D&mt-fzkz?>ft, 0l^z*5v^ 

T, Jlia^— K!7x7 (A) 4 1, (B) 4 2, (C) 

4 3*5iv (d) 44ii, ana^-Kfr» 

*54<t, CPU2 0W©S^-K!>x7'N©7 
-f>T?±**$i%i-fZ>®}S^f£b LX(OT K^7 3 
-y*5 l*Jj:0!*77yKy-h5 2^, WfflSi/S? 
so 5 4 rotB^ft-f-feit/^-TTV K**— F5 2 ©ttl^) 



4*M¥5-324871 



5 

flr*fc«V\ CPU20Hi^nr^ff^l02(D 

m^&t LX<D% 5 Zl$£tflrTT^y?~ V 5 

[0 0 3 4] rk\z s **Jfc«K*5tt5JB5a^- K9*T 
(A) 4 l<o#SB©«if^SrH2^r8iEixHS:#WLT 

[0 0 3 5] fiJ»JH, gSffl'^- K^^T (A) 4 1 

[0 0 3 6] T lfi % CPU20^f 

-K9*T (A) 4lCSSt5^^I« (* 
fy/S 2) o 

[0 0 3 7] rT7yK^-h5 2it CPU2 0Otti 
*f5RD{g-^l 0 5 tWRfS-g-1 0 6(0gfta»ti: % T 
lOffi^SI^H, CPU20 
#Hj2>^— K?^T (A) 4 1 %T?±X~rZ>k%\ZT 

t^r-i? r i j tits, ^it, trryK^h52 

^ffi^fiy ± v Mf-*§-l 0 7 drftoT, ^!)y^53l: 
(^if^7°S 3) o 
[0 0 3 8] 5 3ft, * p y^it^l 0 2£# 

V^b U y-fc* MI#1 0 7^7^ r l j fcfc 
5t y ir^/ h^tt^-^-^n— (f-g-1 0 8S: roj 

rij fc&»3> r77yKy-F5 5^AAi*5o 
[0 0 3 9] ftf^»Sl^^#5 4tt, ^523^^— 

k^t (a) 4 i <Dm%mx&Tmtt<Df?~*ihz>^& 

**rf? 5 r*: 5 C *TTV K^- h 5 5fi, lb ft 

ftfeUv 5 ** 5 4 tt-^7PHf^l 0 8d5<tt{^ 
r 1 J £*ofc£ n ytit^l 0 9$: To J 

7y/S 5) o 
[00 4 0] Ma-K!)x7375 612, JBi2^— K 

(a) 4i<&««e»#T\ tt*w-c^Lfcffl5fl^ 

-K*:nT (a) 3it|SI8©i*^ »ft*ny*« 
-§-109*5 r i j oit^mftZfto U7^ys6) o 

[00 4l]fc CPU2 0^/p^7AOlff^ 

■a^-K^r (a) 4 i j>mitmjj<nfcTmfrzn 

[0 0 4 2] 7:^ s C©R?8t?ttJBia^— K9*T 
(A) 4 H:i:iS8*(OftTiffS:S*5tftl:*>5)^ 
cab. ^o^7^j|tT^5fea:oTajfflft^RI^»f^»3e 

5 4 MitfS r l j ^Sii^ttTV^^Ot-r 
[004 3] CPU20i\ ^n^yASlO^D^ 



5 

/n-K^^T (A) 4 1 £T^ir* LtVW JS3^ 
-K**7 (A) 4 1tti^tfeotjEgC»m 

[0 04 4] t^^I^tt, CPU2 0^j2a- 
K^^T (A) 4 l*T?±X~t2>m\Zs **?>*5 3 

fOj Kl#fc*u »«s*n-y*flr»l 0 9tt. fliB^- 

[0 04 5] L*»U CPU2 OtD&fr-fvyy&tm 
io ffl/x-KS^X (A) 4lSrftffiL4<ftD, flffl^- 
K**T (A) 4 1i7mLft<ftofc|^ 
y^S2) . ^^^^5311, !>*y 0 7f4 

TOJ (Dfc* (^xyT'S?) , y±vh£tiz>zkM 

?yMtUi5it-^7a-Ml 0 8£T*^ 

r i j {c-r^ (^7«77S8) o 
[0 04 6] a— /<— ^a-ff-g-i o s^r^^^y 

hZfrbs i^o^Mi o 9ii roj i*5fltik 

20 LT (^7-;7S9) N (A) 4 1 

tt* »flz«:#lt*-S (^77/S 1 0) o 
[0 0 4 7] tU »tfCPU2 0^a^-K!>x7 
(A) 4l5:7^t^tM, #9>*53te, yirs/ 
h**LT»ff^ay^fS#l 0 9 ft, ffl^nyntt 

[0 04 8] CPU2 0tfST^*-r6, *>$ VN 

4\z roj SrMSi-ScifcioT. ltfio?o^* 
30 ^i&^&^ih-r^r <k t^fgr-feSo 

[0049] se>ir, 5 s^z/yir-/*:/^* 

[0050] ^-K9*ro«*«:«rifi 

6 0 

[0 0 5 1] 

D3^hr3.-^©fi«*tBAfls*«KJ3v%-c, cpu« 
*fc#J«ifl^- K * * T *r»SfcfcH»Jh $ *5 d ir Sr^TIE 

cu sfc, y7M?x7tsm:^i<, 

[0ffi^«!**aW] 

[01] **M©-|«fi«Sr*-*-^ny^«|jlHo 
so [0 2] *©»ffSr*i-«itB. 
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[0 3] tt*«**-^ns,**/M. 

10 -fu^fyJ^U 

2 0 +*&3Sfi (CPU) 

2 1 x=f-^ 

2 2 StfSgfl 

2 3 ftffl^ 

3 0, 4 0 mm^— K#^T 

3 1,41 , : §J5Z2^- K9*T (A) 

3 2, 4 2 Hifl^- K*~T (B) 

3 3, 4 3 K3£^— K^T (C) 

3 4, 4 4 Mm^—YV^T (D) 

3 5 *mm+ 



(5) 

5 1 7K^f3-^ 

5 2,5 5 *TTl/Vy- h 

53 

54 nmafei'&x* 

5 6 *|iH^— K^*T=»T 

6 0 

1 0 1, 1 0 2, 1 0 9 i^By^ftf 
1 0 3, 1 0 4 ^ny^MWS* 
105 RDfll* 
io 10 6 WRff-^ 

107 yir^Mf-?- 

108 t-/^7PHf§ 
S1-S10 **ry-f 
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